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FOREWORD

The information contained in Volume II is the actual measured data from the gate valve test program described in
Volume I. They are provided here for those readers who wish to look at the data and form their own opinion on the
performance of the test valves. For those readers who wish to do their own analysis, the electronic datais available from
our DOE Office of Technology Transfer. Requests for the data can be made by calling (208) 526-8318.
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BWR REACTOR WATER CLEANUP SYSTEM
FLEXIBLE WEDGE GATE ISOLATION VALVE QUALIFICATION AND
HIGH ENERGY FLOW INTERRUPTION TEST
VOLUME I
DATA REPORT

Volume II presents the measured test data from the gate valve test program described in Volume I. Figure 1 shows the
testloop inschematic form and identifies the instrument location and numbers. Figure 2 converts the differential pressure
measurement to gallons per minute. Table 1 outlines the test sequence performed on each valve and correlates the data
asitis presented here. The header on each plot defines the valve A or B, the test series number, and the test step number.
Table 2 lists the test parameters measured during blowdown tests, Table 3 lists the test step matrix for qualification and
blowdown tests, and Table 4 lists the test steps and system pressure and temperature for each of the tests performed.
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Figure 1. Simplified GI-87 test loop showing configuration, lengths, and pipe sizes.
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Figure 2. Venturi flow meter calibration curve for converting the AP differential pressure measurement to gallons per
minute.
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Table 1. Valve diagnostic equipment used for subcooled blowdown tests

Valve Test Series Description Diagnostic Equipment*
A 1 Qualification test MCSA
A 3 Blowdown, 1000 psig, 480°F MCSA
A 2 Blowdown, 1000 psig, 530°F None
A 4 Blowdown, 1000 psig, 400°F V-MODS
A 6 Blowdown, 1400 psig, 530°F V-MODS
A 5 Blowdown, 1400 psig, S80°F MOVATS
A 7 Blowdown, 1400 psig, 450°F MOVATS
A 9 Blowdown, 600 psig, 430°F None
A 8 Blowdown, 600 psig, 480°F None
A 10 Blowdown, 600 psig, 350°F MAC, VOTES
A 11 Blowdown, 1000 psig, 530°F MCSA
B 1 Qualification test MCSA
B 2 Blowdown, 1000 psig, 530°F MCSA, MOVATS
B 3 Blowdown, 1400 psig, 580°F V-MODS
B 4 Blowdown, 600 psig, 480°F MAC
B 5 Blowdown, 1000 psig, 530°F V-MODS
a. MAC Limitorque Motor Actuator Characterizer
MCSA ORNL Motor Current Signature Analysis
MOVATS MOVATS, Inc. (MOV Analysis and Test System)
V-MODS WYLE Laboratories Valve Motor Operator Diagnostic System
VOTES Liberty Technology Valve Qperator Test & Evaluation System




Table 2. Test parameters measured during blowdown tests

Transducer  Measurement FM Tape Oscillograph
T1 System water temperature
T2 Test valve inlet water temperature
T3 Test valve body temperature
T4 Heating section water temperature
T5 Load cell temperature
P1 System water pressure X X
| ] Test valve inlet water pressure X X
P3 Test valve outlet water pressure X X
P4 Discharge section water pressure X X
APl Test valve differential pressure X X
AP2 Venturi differential pressure X X
AP3 Pump differential pressure X
1 Actuator current X X
n Actuator current X
3 Actuator current X
El Actuator voltage X X
E2 Actuator voltage X
ST Valve stroke-LVDT X X
Ls1 Open limit switch X X
1s2 Close limit switch®
TS Close torque switch X X
F Valve stem force X X
Al Acutator acceleration Y X X
A2 Actuator acceleration X X
A3 Actuator acceleration Z X
Ad Valve body acceleration Y X X
AS Valve body acceleration X X
A6 Valve body acceleration Z X

a. Control room light indicator only.
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Plotter




Table 3. Test step matrix for qualification and blowdown tests

Step Number Valve Cycle Description

Qualification tests (Test 1, Valves A and B)

1 0->C Close valve at 2220 psig, cold

2 Seat leakage test

3 C-optO AP opening at 1700 psig, cold

4 Packing leakage test

5 ptO—-C—-O0 Cycle valve at 0 psig, cold

6 0-C Close valve at 2220 psig, cold

7 C-0 AP opening at 1700 psig, cold

8 0-5C->0 Cycle valve at 0 psig, cold

9 0->C-0 Cycle valve at 0 psig, cold

10 0-C->0 Cycle valve at 0 psig, cold

11 0-C Close valve at 2220 psig, cold
12 C->0 AP opening at 1700 psig, cold
13 0-5C Close valve at 2220 psig, cold
14 C->0 AP opening at 1700 psig, cold
15 0->C Close valve at 2220 psig, cold
16 C->0 AP opening at 1700 psig, cold
17 0-C-0 Cycle valve at 0 psig, cold

18 0-C Close valve at 1650 psig, 600°F
19 CcC->0 AP opening at 1650 psig, 600°F
20 0->C Close valve at 1650 psig, 600°F
21 C->0 AP opening at 1650 psig, 600°F
22 0->C Close valve at 1650 psig, 600°F
23 C->0 AP opening at 1650 psig, 600°F
24 0->C Close valve at 1650 psig, 600°F
25 C-0 AP opening at 1650 psig, 600°F
26 0-C close valve at 1650 psig, 600°F



Table 3. (continued)

Stgg Number

Valve Cycle

Description

Blowdown tests (Valve A, Tests 2-11, and Valve B, Tests 2-5)

Final cold testing (Valve A, Test 11, and Valve B, Test 5)

-4

AW N = O

L -2 - I I - MY ]

10
11
12
13
14
15
16
17
18
19
20
21
22
23

0
C

pt

open
close

partial valve stroke

0-5C=-0
0-C
C->0
0-C

C-0

0-C
C-optO
ptOo->C

C-0

0-5C-0

C-0
0-C

C-optO

pt0-0
0-C
C->0
0->¢C
C->0
0-C
C->0
0-»C
C->0

Cycle valve at test pressure and temperature
Close valve at test pressure and temperature

AP opening at test pressure and temperature

Close valve at 100 gpm, test pressure and
temperature

Open valve at 100 gpm, test pressure and
temperature

Blowdown at test pressure and temperature
Blowdown at test pressure and temperature
Blowdown at test pressure and temperature
Open valve at 0 psig and test temperature
Cycle valve at 0 psig and test temperature

AP opening at 1000 psig, cold
Close valve at 1000 psig, cold
Seat leakage test

AP opening at 1000 psig, cold
Packing leakage test

Open valve at 1000 psig, cold
Close valve at 1000 psig, cold
AP opening at 1000 psig, cold
Close valve at 0 psig, cold
Open valve at 0 psig, cold
Close valve at 0 psig, cold
Open valve at 0 psig, cold
Close valve at 0 psig, cold
Open valve at 0 psig, cold




Table 4. Test steps and system pressure and temperature for each test performed

Test Test
Step Valve Pressure Temperature
Number Cycle (psig) &) Remarks

Valve A, Test 1, Qualification test, 4/20 & 25/38

1 0-oC 2246 58
2 2246 58 Seat leakage test
3 CoptO 1706 59 AP opening
4 1706 59 Packing leakage test
5 ptO—-C->0 20 59
6 0~ C 2248 60
7 CcC-0 1699 60 AP opening
8 0-C-0 25 60
9 0-C-0 25 60
10 0-C-0 4 61
11 0> C 2258 61
12 C-0 1726 61 AP opening
13 0> C 2258 61
14 C-0 1701 61 AP opening
15 0> C 2254 61
16 C-0 1723 61 AP opening
17 0-C-»0 17 62
18 0> C 1655 590
19 C-0 1615 574 AP opening
20 0-C 1664 591
21 C-0 1558 569 AP opening
22 0> C 1679 586
23 C-0 1573 560 AP opening
24 0->C 1653 583
25 C-0 1510 563 AP opening
26 & 27 0-C-0 1623 583
0 open
C close

pt partial valve stroke



Table 4. (continned)

Test Test
Step Valve Pressure Temperature
Number Cycle (psig) (°F) Remarks
Valve A, Test 3, Blowdown test, 4/25/88
1 0->C 1121 476
2 C->0 1112 469 AP opening
3&4 0-»C-0 1110 483 Normal flow, 100 gpm
5 0-»C 1000 430 Blowdown, end with N2 flow
8&9 C->0-5C-0 0 480
Valve A, Test 2, Blowdown test, 4/30/38
1 0-C 1170 540
2 C-0 1121 514 AP opening
3&4 0-5C-0 1095 510 Normal flow, 100 gpm
S 0-»C 1009 524 Blowdown
6&7 C-optO-C 1041 505 Blowdown 50% open, end with N2
8&9 C-»0-C-0 15 404
Valve A, test 4, Blowdown test, 5/3/88
1 0-C 1029 403
2 C-0 1020 400 AP opening
3&4 0-5C->0 974 400 Normal flow, 100 gpm
5 0-C 1071 418 Blowdown 50% open
7 pO->C 1122 414 Blowdown 75% open
8&9 C>0-C-0 23 370
Valve A, Test 6, Blowdown test, 5/6/88
1 0-C 1430 515
2 C-0 1402 516 AP opening
3&4 0-C-0 1408 518 Normal flow, 100 gpm
5 0-C 1408 518 Blowdown, end with N2

8&9 C->0-CH0 7 428



Table 4. (continued)

Test Test
Step Valve Pressure Temperature
Number Cycle (psig) (°F) Remarks
Valve A, Test 5, Blowdown test, 5/11/88
1 0-C 1558 581
2 C-0 1540 580 AP opening
3&4 0-C-0 1600 586 Normal flow, 100 gpm
5 0-C 1624 583 Blowdown 83% open
6&7 C-ptO->C 1535 560 Blowdown 50% open
8&9 C-0-5C-0 7 450
Valve A, Test 7, Blowdown test, 5/13/88
1 0->C 1330 496
2 Co0 1356 493 AP opening
3&4 0-C>H0 1331 496 Normal flow, 100 gpm
5 0->C 1431 509 Blowdown
6&7 Cop0O-C 1372 494 Blowdown 60% open, end on N2
8&9 C-»0-3C-0 2 440
Valve A, Test 9, Blowdown test, 5/17/88
1 0-C 684 443
2 C-0 612 433 AP opening
3&4 0-5C-H0 618 452 Normal flow, 100 gpm
5 0-»C 645 451 Blowdown
8&9 C->0-C->0 6 435
Valve A, Test 8, Blowdown test, 5/19/88
1 0->C 694 486
2 C-0 674 483 AP opening
3&4 0-C-0 655 482 Normal flow, 100 gpm
5 0-»C 590 488 Blowdown 75% open
6&7 C->pt0O->C 655 460 Blowdown 75% open
3&9 C->0-5C-0 5 446

10



Table 4. (continued)

Test
Step Valve Pressure
Number Cycle (psig)
Valve A, Test 10, Blowdown test, 5/24/88

1 0-C 660

2 C-»0 656

3&4 0-5C->0 617

5 0-C 641

6&7 Copt0O->C 650
8&9 C->0-5C-0 5

Valve A, Tests 11, Blowdown test, 5/27 & 28/88

1 0-5C
2 C->0
3&4 0-5C-0
5 0->C
6&7 Copt0O-»C
8 C->0
9 0-C
Final Cold Testing
10 C-0
11 0-C
12
13 C-ptO
14 ptO->C
15 C—>0
16 0-C
17 C-0
18&19 0-5C-0
20&21 0-5C->0
22423 0-5C->0

980

975

1000

1080

1080

1020
7

1080
1080
1080
1091
1081
1081
1078
1079

11

Test
Temperature

B

354
352
357
367
355
351

507
502
524
524
497
486
393

Remarks

AP opening
Normal flow, 100 gpm
Blowdown 75% open
Blowdown 50% open

AP opening
Normat flow, 100 gpm
Blowdown

Blowdown 36% open
AP opening

AP opening

Leakage test
AP opening

AP opening

AP opening



Table 4. (continued)

Test Test
Step Valve Pressure Temperature
Number Cycle (psig) (°F) Remarks

Valve B, Test 1, Qualification test, 6/7, 8, & 13/88

1 0-»C 2161 77

2 2161 77 Seat leakage test
3 C-ptO 1738 77 AP opening
4 1738 77 Packing leakage test
5 pO—->C—-0 1 75

6 0-C 2233 75

7 C-O0 1708 75 AP opening
8 0-5C->0 7 75

9 0-5C->0 8 75

10 0-5C->0 8 75

11 0-C 2355 75

12 C->0 1685 75 AP opening
13 0-C 2210 75

14 c-0 1713 75 AP opening
15 0-C 2170 75

16 C->0 1700 75 AP opening
17 0->C->0 22 75

18 0-»C 1641 586

19 Cc-0 1630 582 AP opening
20 0-C 1616 579
21 C>0 1513 575 AP opening
22 0-C 1694 570

23 C-0 1593 570 AP opening
24 0-»C 1659 567

25 C-»0 1657 565 AP opening
26 0-5C->0 1739 573

12



Table 4. (continued)

Test
Step Valve Pressure
Number Cycle (psig)
Valve B, Test 2, Blowdown test, 6/14/88
1 0-»C 1109
2 C-0 1084
3&4 0-C->0 1125
5 0-C 987
6&7 CoptO-C 1006
8&9 C->0-5C-0 22
Valve B, Test 3, Blowdown test, 6/17/88
1 0-C 16703
2 C->0 1544
3&4 0-C-0 1529
5 0-C 1406
6&7 CoHptOSC 1492
8&9 C—->0-5C->0 23
Valve B, Test 4, Blowdown test, 6/21/88
1 0-C 734
2 C-0 749
3&4 0-C-0 733
S 0-C 631
6&7 CoptOSC 634
8&9 C-»0-C-0 30

13

Temperature
CB

518
516
524
524
508
428

583
579
575
563
357
495

497
493
491
493
488
276

Remarks

AP opening
Normal flow, 100 gpm
Blowdown

Blowdown 50% open, end with N2

AP opening
Normal flow, 100 gpm
Blowdown

Blowdown 40% open, end with N2

AP opening
Normal flow, 100 gpm
Blowdown

Blowdown 50% open



Table 4. (continued)

Test
Step Valve Pressure
Number Cycle (psig)

Valve B, Test 5, Blowdown test, 6/24 & 27/88

1 956
2 944
3&4 933
5 970
52
9 2
Final Cold Testing
10 1033
11 1030
12 1030
13 982
14 984
15 997
16 1016
17 1036
18 &19 17
20 & 21 18
22 &23 18

Test

Temperature
9]

524
521
520
517
433
431

82
86
86
33
87
85
88
85

86
86

Remarks

AP opening
Normal flow, 100 gpm
Blowdown, end on N2

AP opening

Leakage test
AP opening

AP opening

AP opening

14
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